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PURPOSETo secure a desired input/output impedance matching degree even if an electrode against 
capacitance in a one terminal against surface acoustic wave resonator is set low on a surface acoustic 
wave filter constituted by connecting unit filters where the one terminal against surface acoustic wave 
resonators are connected to the parallel arms and the serial arms of ladders for more than one stage in 
a ladder type. 

CONSTITUTIONS the surface acoustic wave filter which consists of a first resonator 10 connected to 
the parallel arm of the ladder type and a second resonator 20 connected to the serial arm and which 
makes a wave to pass through the band of prescribed width, in which a filter center frequency fO(MHz) is 
set to be a center, the relation of the first resonator 10 and the second resonator 20 with the electrode 
against capacitance Cop(pF) and Cos(pF) is decided within the range of a band where a primary 
expression Cop=-0.28Cos+3448/f0 is set to be the center, and a numerical value obtained by dividing a 
constant decided in accordance with a permissible filter reflectance by the filter center frequency fO is set 
to be the upper limit/lower limit of the range in the band. 
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1 

tt3SH**«« (2 1) ^-rs^2^jgg§ (2 0) ft 

e^Wfc8M8bfc#&:7-<;v* oo) ft, w^fflfci 
&ia±8$@bT«j&$n, 7*ji^+*jM«fo (mh 

z) &*fo£Tzmfem<Dft&&M&Z1*ZW&&&1gi 

SS1#SS (10) <Dl*P»»tt*H«ft«8(ll)<0« 
fttt»ti§ftCop(pF) £SB 2 #818(20) (D 1 «TW*S 
^ffl«^S8(21)0«ffi^#m^aCos(pF)^(Og|« 

ft, — *5£, 

C op = - 0. 28 C os + 3448/ f o 

fa Tttefc***. «nB»*©IBB«>±IR*J:crFIB 

ufc i m?ttw&&mtit&m&tt?zm i *«b«* 

tt&AMttft&ltftUfc 1 

^T*!* 2 *«M«l»:lttI/WW7^^ ft, 

Rfo (mhz) ft+i&tt"si^*©#ttft9»s-&*# 

MCop(pF) tm 2 #fgf§cD 1 *?#3Wt*B«*fi»«> 

««^m^»cos(pF) <hM^L,v^^;^Am^-r > 

tf— ^>XR (Q) tOB«S, — *SC* 
Cop=-0.28Cos + 1.728X105 / (fo R) 

k * u T5££> fc^s *y<ov? 4><t>mHfc 

gpJofcScffift, WE»«(DlBH©±ia*J:rrFISi:5g«) 
[0 0 0 1] 

[0 0 0 2] 

[^5feCDft^] BE«#»<0*®fte»T*#tt:gK*ft 

#^bT««»ftK«»«*ft«ifP-r***a»«* 



(2) ttBW6-6 9 7 5 0 

2 

TRO»8BfflO*fi«, 3-Kl/X«B»VCO, * 

[00033 rnsofcie^te. snawcfi^&Jb 

^TJBE«»»S«CDSlSJC@3ebfc-*f<Z>«^e«ft 1 

mz&^T* «a»^K«*m#ft#tt«ffl«ic«» 
u #tt«H«ftmw9ftK»*«^K:a6a«-r 

[0004] *»fr»ieft«^e*E^L,fc«Wlnixtt* 
ftjai^T. »»«i<OKy5 t ftl /*mHT«C*BBt"C# 

[0 0 0 5] 1 *?#»tt*lf JE«»*3f& 

mmmz&*mtmn&m<Dxmtm&mmvx, 

-r K#mmwtmztt'rz>wmw&m<?) 
[0006] fi£*©*Bfi»^ftfflv^»^^>r;^ 

1 9 0 4 4#4i«HCfi**nT^*. £<DJ£5£CD^ffi# 

30 fe^Tt>4»ftO#«ftKV^«|«Tra«»«C5ijaT«* 9 

[0 0 0 7] **IH0ffl«AH:, *MWP4- 

3 2 2 7 O^fcU^T. ZL&Mtt&mW&WLy 4 )V# 
ftlK#*fcU 2 61:, *»0)l«^#tt*®itftfi 

i t>co/i u/^-v fctaur *««ft «* bfc. 

[0 0 0 8] C(DJ^*0!Wt*M«E7-f BfJfeO 

*s»*»tR*w«a[Bcft«*ufc i flmtMBni 
tt*j»ft*-r*»i*wiiftitw«ifc»«b» »i* 

Lit 1 *P##tt«lBII«««ft*-r 2 ^MSgftfi 

^j«ifc»«ufc*fi7>f;^ft, w^a^iaaJiaJie 

ITi^^n, 7W^*^»ttStfo (MHz) ft*&& 
-r*Bfje"H© : »*ft99TS-&S , b«>T?*-6. 21C0^«> 

[0009] do^scoaawttft^^^^ftaiiBas 

5^ a**tfiVifcRBrJC, *B5M**7^;^OA*«ltffl 
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(3) 
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[ooio] bmmorfitci* a*>fax 
[ooii] ;^h;U7^MoW*«^> io 

[0 0 12] fcT, *liSI«SCORF«StC^ffi5¥ttife^ 

F»<o/t>H/ix7-r;^-ctt* xtH#-r>fcr-^>x 

[0 0 13] l«T#3W4^ffi«*fi«*»^^»« 

my-ov* icssttsxm^-r >t?-^>x coia&^&s: 

[0 0 14] -?fct>*>, l*F*Wtt«Bllt««»*L 

c r &m\9i& \zm&&ttmm&&Wiy * &9 oshbb 
&*m^x, nw»m&y )^<oxmM 
x*ft»wu a*u^AU*-f >tr-^>x*«»e 

[0015] aa»*©*iC>«*ftfofca' 

& l «T»#ffi^®ife*«««>«a*H»***Cop(pF) 

»<D««»#«**Cos(pF)<D«# (1/cOoaR 1 ) £ 

ttaJ:^^ ««»»«SfiCopt««M»«*SCos 
[0 0 16] ^fig^m^*Copi:mffiM»m^SCos 

(i/co 02 r 2 ) «h-rnti»ft*MS7^r;^<D 
xm^-r > \z-y>xi>mmmm&mvxm£R a \ztn 

[0 0 17] ■9HLHBnM»TS/t>H/ , tX7^^ 
0****tR BlOIMOCrttM/^P/tX^-f* 
^©Wtt*^-rHT*-5. 0 9+, (a) ttHBBfeWT* 
Zs -Zp=R 2 

«JHfcsn««**« (3Lu?bu~?xmm ty^ 

)V?<DWi&£-im} * WtR 4k KMUiJK. P203, (197 50 



:Hyt>F/tX7-f;^©B*H» (b) te(a) 0co#&:7 
10+, (a) »B9(a) !C*l**ttMNlC*M3nfcAB 
&<0»0. (b) 0tt09(a) ^W>H/U7^l^ 
[0 0 18] 0 9(a) fc^friT* HttWftWfS/tV H 

/U7^;^n m&y4)V*6 o*# z ?m\z&mzm 

teVXmmtStl* W7-f**6 0O«ff©|B>Wil:B 

[0 0 19] 0 9(b) Kfe^T, 0 9(a) ©fS^S$ 
f 5 111 -f >t?— ^>XZs<DLCi*MHl!»5 2KWK 
@g»«*n*. LCASIHIK5 2H MftftR?5 

l ©(ffWMWiCoson^fS 5 tSWUl;:* ^ 
aCis<D3>^>1^5 3 fcUT^^>XLis©H[2W*S 

B»*»*ufet)<z)-e* $scis*3<fctfur^>xL 

i s tt. LC ^MlUffS 5 2 0HttMm0t***UHlT 5 

[0 0 2 0] -75, f»«l*f4 1H *f>K-5'> 
XIp©LC*BB*4 2lC»«BB««*n*. LC* 
^(U8S4 2 tt. MBHHR^ 1 (D«^»m^SCop 
(D3>^>1f 4 5 ^fiCip(Dn>5 i >'if4 3 

^SCipi5<fcrXU7^^>XLiptt> CKOLC*SHlK 

4 2aM8ft4Mtf**ftS*?4 lOBMWMSiK:- 
[0 0 2 1] 0 1 0 (a) Kl43V>T, 0 9 (a) OflFFB/X 

> H/U7Y fc+ifr «** f o &<w>£-r S3i5a# 

¥t7>rM6 0$i^fi 
^S*^ 5 1 (O^mmVOk i rs 4 1 

#*g^i£3fef ap£, +ifcH«jfcfo ©iE»TKH?— *« 

[0 0 2 2] 010(b) \Z&KX* 0 9(a) <Z>8H^A 
>H/U7^MH fo **6tLT, ^ 

»*gS§T5 10>R*fi««»fas*iaK±H. *•# 
MB 1 4 1 OASM&ft f rp*JaKT»tt"«jia#« 

[0 0 2 3] ST, 09(a) 0>OT9St> F/U7-f 
^0Atil*^>t:-y^H fft7^M6 0©Atfl 

;v^oE>xffl*^f>fc?— ^>x*«, 
h^x»«) &ict^ > tr-^>x r o k— s-r 

^tCtt, 09(b) <7>«llil5lJ8(Z>LC*SlHl»4 2, 5 2 

"(1) 

4). ) . 

[0 0 2 4] CcT, (1) aS+O-f >t!— ^>XZs, Zp 
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(4) 



#W6-6 9 7 5 0 



6 



••♦(2) 
-(3) 

coap^-^-n^n. 



Cos (co 2 —was 2 ) ] 
Cop (co 2 -coap 2 ) ] 



tt, 0 9(b) <DLC#&leI&5 2 f 

3**E#aW*«*ftft>as, LC#&[hI884 2* 

Zs= (co 2 -cors 2 ) / [ j co 
Zp= (co 2 -corp 2 ) / [ j co 

iSSSns. (2), (3) SC*<O*JSW*»0)rs, ^ 

<o IS =l/ (Lis • Cis) 1/2 -(4) 
corp=l/ (Lip - Clp) 1/2 "'(5) 
coas=cors (1+Cis/Cos) 1/2 -(6) 
coap=corp (1+Cis/Cop) 1/2 -(7) 

T&£„ 09(b) ©LCftSBttS 2<D#fi **©<fc5ftUE»*n*. 

«ftfta>rs£LC#ffl§II64 2 c9E&®ra*»Ccoapfcm [0 0 2 5] 

S**T**3^&» cors = coap£ IT, * 

Zs - Zp= (co 2 -corp 2 ) / [co 2 CopCos (coas 2 -co 2 ) ] —(8) 

— M3fi#«CO+^ifeScfo JCWT^AWatft*. * *coo(=2tt fo)£-rntf, 

coo — corp^coas — coo •'•(9) 

<DM&lZ$>2>frt>* A co = (coas -corp) /2£g# ♦£lZ#c6><i:'5l::XJ£3tl£. 

fc£> +itH*»fp CDilE«lC*»*(l) [0 0 2 6] 

Zs*Zp=(2coo -Aco)/ Ccoo 2 • Cop - Cos(2coo -Aco) ] =R 2 —(10) 

HCT, » : f^!7^J^(D^«J:-eo»*«^TAco i^^^cOct^iCffiKftS^n^o 

tt. 7 >f 0*'fr«*ftfo fc#T*ft»«fco>o ^it [0 0 2 7] 

^T/J^ < , 2coo >AcoT&3#>6>* (10)^fi$^lC* 

1/ (coo 2 • Cop - Cos) ^R a — 5£ -(ID 

[0 0 2 8] fit, «S«tS»»««Co (Co* 

Co =2XCooX 1 XN 



*p, Cos) tt. 

m^s^cco £-r*£#* ^tr^ox, 

[0 0 2 9] 

•••(12) 



Coo = 2XlCT 2 

t&£> ( r«fii^viSficS^ttS(c<ksi»#*effl saw 

IMS 9* PP396-403 > (1991). ) . 
[003 0] 

a C op (pP) £ ft«2*#S§S C os (pF) 0>M*1 ( 1 / coo 2 
R2 ) t^^m«^«^SCop«hm«*f#^SCos 

[0 0 3 1] ftfc, BMHoiOTttM^BttAflW 

[0 0 3 2] «*0>»»*ttlC*^ViT>lffanfc»tt 



( pF/100jtim) -(13) 

ttfcV*. fit, »tt*Bff*7-f^ft*HHC«fPbfc 

[0 0 3 3] ^o<fc^^^Ii: 
^^S*L/VW>t!--^>XRCD«HJwJ»«)S2:i:^T 

«7-f**. «rfc* E^jj»cr>i»^g|itt*®«*fi« 
« t* & «s#MWM&ffi <m&h 

AB*-f>K-y>XBE**«««-C**SM*aB*7 
[0 0 34] 

[■Wft*8tT*&»©™ BlttlMMtiaMi* 
•51c, «f*3Bi©#tt*BJft7>r;^tt. ffi&oxmm 

50 jft»tS*S»«tJS«»Sbfc 1 «^*ft«B«*« 



—332— 



7 

S 1 1 tt-?*m 1 ASS 1 0 SttWKfcfflKU * 1 

£ Ufc 1 «^##tt*iii»Afi« 2 1 2 AS 

■ 2 0rt«W:Mlllfc»tt7^ ^3 0*, »WB 
i:iRK±H6bti«sn, ^^^MttfcRfo 
(MHz) t*t^T*»f*««)flWftaBi***»tt«H 

[0 0 3 5] *LX. I1AM1 0Ol«WHW« 
ffl&ASS 1 1 ©«R*HHI«Cop(pF) fctg 2 ASS 
20^1 «^ »#tt«W«*JR« l l <z>«&*tt*»gS 
Cos(pF)£CDK£fc£, — 
C op = - 0. 28 C os + 3448/ f o 

^ ;i/ * Kit* fc« U T56£> tcfe& %7>()V? +i?««R 
[0 0 3 6] ■»*«2<D#tt*ffl*7-f HSje© 

1 #8W**MRfc«*U b i a 
«»<ORAS««»JwS«— S3-frfcASH«R*R« 
Lfc l JITmRSRRASBftflrre* 2 ASSSffi 
^JMK»«bfc*ffi7^;i/^S. »TSKc 1 KCLbMS 
UT#lJ&<*n, 7-<M*6I»fo (MHz) &if>'b£ 

[0 0 3 7] ^-LT, JBlAMOKHPJHWtaH* 
A«*©««»»«#*Cop(pF) <hJg 2 ASS<Z> 1 
^#tt*M«ASSO««M#ti*SCos(pF) b 
^7^^Affl*^f>t!-^R (Q) £<DgS^£* 
— #C^> 

Cop=-0.28Cos+ 1.728X105 / (fo R) 

[0 0 3 8] "T, l» : ?j*fMt*ffl»A«»&*r 

[0 0 3 9] «*_tf. I»©RF0Bt?lt 
r= (VSWR-l) / (VSWR+l) 

•e^^tis. »t#*«©RF«o/t>H/u 

0. 333T&** 



(5) KW6-6 9 7 5 0 

[0 0 4 0] ^LT> ff§T#5^C9Ett«Rr$r 
0. 333 1 vitm&. r»«©«Bo±IR^*trFIR«* 

&J «U 7^^4*4>J*ttftfo (MHz) , ^<fctfS[*U 
^7^^AWM>t:-*^>XR (Q) £JBV>T> ^ 

±3.73X104 / (f o • R) 

[0 0 4 1] $6tZ. >tf— ^R 

± 746/ (fo ) 

[0 04 2] 

mum fle*a>#tt«KJft7w;^Trtt» ^w^K^ffi 

£«&##*^RCop(D^£5£gK Affi^-OtT— y 
MIT, *»BO#ttSiS»7>f;^ , T?H £Rj££*I 

20 »«**Cap<DH«£«fcT^S. 

[0043] e ©shush*. «wt»«s*cost«a 

K3fc#;fc:fc<Z>T. Cos 

<o, «s^^m^ficostmffi^m^ficopon# 

ft, ffiVM&V>— **fc*£:fc&t>©T**. 
30 [0 0 4 4] *£oT, #*W<0#tt»ffi«:7>f;i'*T? 

ms^mwscosctma^mwficopom^ 

friir&frft. C<0*R5tfcffl^TR£U t£ 

[0 0 4 5] ^CO^ftSf^ftMCT, #tt*WR:7-f 
)V*V>n> K/^A**iC^^*Atfl^^ >tf— ^>xft 

W#T#*R#«>K»«lfcr*±IR*cktrFIRa:-r*« 

[0 0 4 6] B*«i©jwtaB*7>f;^m »n 

frR&O R F m<On >FrtX7>r)V* £^t?# < <D/t > 

Q ft +4> t -T *Bf«©«Rrt iclft* *RMR© 1 
!W*«H«AS»©»«#Rtafe^J«lo 1 Jg^*«fi:S 
SfRAR«C!>»«#*t«>R«36q6RStft*nTlr»S. 

[0 0 4 7] »*JH2©SW4«MR7>r;^T?tt> Affl 
^-f>t:-y>X ft^co R Q KiH&-r*«'&<&i&#JlR 
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(6) 

9 

[004 8] 

®<Dmmtt»m®m c op<D&*^:bi*>ot^n^n&fc * 
tt^fis 1 3 &&mvxm&.2n* i a^»tt^®* 

*^gg 2 3 <Z>;fcig^&& f rs t . 1 *H*» 

&fo =9 3 2MHz v m&— Sfc£irc<&£o U7^> 
XLu Lo, Late, SBfiTS^-f *U >^l£<fcoTfg£b a? 

[0 0 5 0] 03l:*^T, LiTa0 3 (7)*ifeSS«l 50 
-#<B«JB««1 6, 17^ W<DMZ&M 

«c-r*»scT?»**n*. «f«msi 6. i 7 a, f^— 
dtt*n*nA/4T»*. i 6, 17 

S«l 5±lCA IffR (»3000A) S»JSEU 7* 

[0051] m2<D&&&mtfc7<<()i'i?\zm^*>nz>& 30 
» 6 mo 1 iTMttsntxfi 13, 2311 ^ 

fcfci, 1. 5mm X 2 mm(Dg& 1 5 Jifr, -€-n^tl(D#1£^ 
B«©Jttr*lRlSi*tt*^itCE«snT*D, SSI 

CD#>^V >9r\y I Crtytr—i?M<DV - V7 

[✓-A*T?fe, B2<DLK Lo, La<Z>g8#T?, Plg2 5/i 

T» D7^*>XLL Lo, Late, *ft*fU CM'irKJ; 

[0 0 5 2] H3 0 1^ttM£*a»£IWl 3, 2 40 
3tt i0tll6, 1 7 A 

*n*n©*»B«l[*f rs, frp, f 
as, fap£#T^£p iMH6, 1 7 CD/H»5 

n<Dmmmm®mcos. copfciairr** 

[0 0 5 3] &arr£S7(9Cop/CosJt=0.75 

[0 0 5 4] 04te«i*f»«£SCos, CopS-MX* 
tl2.1uF, 1.6MFlCWKU«:»frOKRI9. H5« 50 



^0g¥6-6 9 7 5 0 

10 

ma^»«^scos, cop^n^n 3.6^f, 2.7/* 

s, CopS^n-?n 5.0MF, 3.7/iFfc«Jgl/fc»&a> 
^0T*5. 04-12 6 4 1 . (a) te8fEm«#©I9:5£ 

*fK (b) \m&&w*? 4 )^owmm^ m \t 

[0 0 5 5] (b),(c),(d) 0ttBB4*. A1-A2 

(c),(d) COi»0te, *W>£50QtC5£*&-C, 

0 Q30>£ooQ3re<ZK >fcf-^>X¥iI£ 
RJ» t & X5 X? t - h iff tfWHT, WttSSft 

7 4)V9<ox-ft QUA) >br— ^>x«, MMfcott 

6 ▲ 1 - A 2 CD5ij&#« 3 0 MHz*J*^«tt* 
<0»Vi«*Tft«±*3g«»IC3»»UT^$n*, MR 
2jft««-e^bfcRtt, >f >tf—^>X50Q©*« 
®l»fc#'r*«£E«E*itVSWR=2JC*S-rs, SI* 

[00563 04-06 \Z&tt%WMWmtt<OWt&3kft 
te, ^"r«5S7(DCop/CosJt=0.75<Dit«{CtBoT 
fea&&Co8iCop«>JB*'&*>1i:©«IT*D, 0 7*T?te± 

[0 0 5 7] 04l:*V>t, *«tt*MM«Cos. Cop 

*^n^n 2.i^f, cop- 

ftigS±OAl <i:A2cDM[C, r=0.333 onftt&JWK 
^©ffiOBB^fer =0.333 (DRfC 

K^tt, «£E*iftJtVSWR<2©J«#*«»fc$^:V^ 
fit, ^«@»I^T*#tta«*7-f^©-f>fc:-^ 

[0 0 5 8] 05tC^^>T> mffi^»«^»Cos, Cop 
^nfn3.6/iF, 2.7MF^3£Lfc*-&, Cop • 
Cos=0.75©*fr«»fcU ( C )>(d) Ote«i±0 

Al i:A2CO^(Z>a^«, r =0.333 <&R<artflJcD^& 

y>x&&*t^^ w 

[0 0 5 9] ia6^ViT, m®^#^SCos, Cop 
Hnfn5.0/zF, 3.7iiFl:t^bfc«^ Cop- 
Cos^. 750^fr^»^i-fct)^3&^^r, (c).(d) 
ffi«i±0OAl iA2©HO«»tt 1 T=0.333 ORJCiif 
V^BFffCfeffibT^O, T=0.333 ©n^&^tt^fflU 

xs^av^ttm^r, mz. ^1^*1^11 

[0 0 6 0] ^ICDcfc^tCbT, Cop/Cosit$0.75^ 
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12 



tcfcS^tcg&^l*:* (DCop/CosJttf^-e, 
Cop t Cos^jft^fr^S* £-£T5W£^Mi& 

[0 0 6 1] mte, 04^6(Oi£(61 (*^OW 

[0 0 6 2] 0 7tC^ViT, Cop/Cos jfc£ 2.0, 1. 
5, 1. 0, 0.75, 0.5, 0. 25<D6m&\Z&UiD J &* 
-3, -^-n-^ncDCop/Cosittr^V^TCopiCos^Sfl^ 

-era* M^u^50Qo-r>t!-^>'X^ixTa3a#« 

^bfcWEMEifeifcV S WR< 2 <0-f >tT-^>X®E^ 

[0 0 6 3] tot, 50004 >fcT— ^>XK2tbT» 
iB*r«£» Cfc«E«*ltV S WR< 2 ©4 >b!-y > 
X £ n<5««*f»«^S C op<hftfc*ttMi$g 
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Cop=-0.28Cos + 3. 7± 0.8 

[0 0 6 4] Affl^-f >t^-^>XR«MtT* 

Tfcfr^, «»tf#«SSCop£««## 
m^SCos^)«^ (l/fi)o 2 R 2 ) £fc££5f;:> M 

j»M*ic op hwmmw&m c os©a***>** * 

fcS^&fcJctlfct b V> Affl*4 > tf-y >X R \z 

9 3 2MHfe£fr&. 

Cop- Cos=l/o)o 2 R 2 =12 

Cop= 1 2/Cos 

[0 0 6 5] |g*<D^J*JCJ;oT*«>&WHStt, Cos** 
lfctt»**Vi««T?tt> #*«W^#e>n&Cop£Cos 
A<— *-ra*<, KR CoscD/Jn^ 
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